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(57) Abstract: An electric toothbrush has an electric motor (11) and a mechanical cou- 
pling arrangement to convert rotary motion of the motor into rotational oscillations of a 
brush head 21. The mechanical coupling includes a skewed peripheral flange (Ifi) on a 
shaft (12) that is rotated by the motor. A follower (17) is constrained to move backwards 
and forwards in plane parallel to a longitudinal axis (A) of the toothbrush. The follower is 
driven backwards and forwards by the flange ( 1 6) in use. The follower is rigidly connected 
to a brush drive shaft (20) that is pivotable connected to the brush head (13) at one side of 
its rotational axis. 



WO 02/087464 Al 



liiiiiiiiiiiuniiiiiiiiiiiiiiiiiiiiiinii 



— with amended claims 

For nvo-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 02/087464 



PCT/SE01/00924 



- 1 - 

ELECTRIC TOOTHBRUSH 

The invention relates to electric toothbrushes. 

Electric toothbrushes are known and widely used having a 
set of bristles mounted to a brush head that is driven by 
an electric motor inside a toothbrush handle. The motor 
may be powered by a battery, al so inside the handle, or 
from a power supply socket adjacent a point-of -use . The 
brush heads are rotated and/or vibrated by the motor to 
enhance the operation of the toothbrushes for cleaning 
teeth. P'or vibrating a brush head, it is already known 
to provide various mechanical couplings, including gears, 
to convert rotational motion of the motor into 
oscillating motion at the brush head. ■ Such mechanical 
couplings tend to be complex, possibly unreliable, or 
expensive . 

It is an object of the invention to overcome or to at 
least reduce these problems. 

According to one aspect of the invention there is 
provided an electric toothbrush having an elongate 
handle, an electric motor inside the handle, a shaft 
rotatable about a longitudinal axis of the toothbrush 
coupled to a rotor of the motor, a brush head rotatably 
mounted at a remote end of a shank of the toothbrush 
about an axis transverse to the longitudinal axis 
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carrying bristles extending from the brush head general 
transversely to the longitudinal axis, in which the drive 
shaft is provided with a skewed peripheral track, a 
follower constrained to slide in a plane parallel to and 
at one side of the longitudinal axis opposite the track, 
and a brush head drive shaft rigidly connected to the 
follower and extending generally along the longitudinal 
axis inside the shank and pivotably connected at its 
remote end to the brush bead at one side of the 
transverse axis, such that when the shaft is rotated the 
follower is moved by mechanical engagement with the track 
forwards and backwards parallel to the longitudinal axis 
to cause the brush head to rotationally oscillate. 
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The follower may be resiliency biassed along the 
horizontal axis towards the brush head. 

The follower may be rigidly connected to a bush, that is 
rotatably mounted on a forward end of the shaft, which is 
rigidly connected to the brush head drive shaft. 

The brush head drive shaft may extend along the 
longitudinal axis and be cranked- an its remote end away 
from the longitudinal axis. 

The track may comprise a flange mounted on the drive 
shaft, and may be integrally formed with the drive shaft. 
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The toothbrush may have two or more brush heads 
mechanically linked so that the brush heads all oscillate 
when the brush head drive shaft is moved backwards and 
forwards . 

5 

According to another aspect of the invention there is 
provided a multi -headed toothbrush in which one head is 
driven to rotationally oscillate by a drive shaft and is 
mechanically linked to the ottyer head or heads, to cause 
io rotational oscillation thereof. 

Electric toothbrushes according to the invention will now 
be described by way of example with reference to the 
accompanying drawings in which: - 

15 

Figure 1 is a top plan schematic diagram of the 
toothbrush; 

Figure 2 is an elevation schematic diagram of the 
20 toothbrush; 

Figure 3 is an exploded isometric view of mechanical 
components of the toothbrush. 
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Figure 4 is top plan schematic diagram of part of another 
toothbrush; and 

Figure 5 is an elevation schematic diagram of Figure 4. 
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Referring to the drawings, in Figures 1 and 2 the 
toothbrush has a elongate handle 10, an electric motor 11 
inside the handle and a shaft 12, rotatable about a 
longitudinal axis A, connected to the motor. A brush 
head 13 is rotatably mounted to a remote end of a shank 
14 of the toothbrush about an axis transverse to the 
longitudinal axis A. Bristles 15 are mounted to the 
brush head 13 . 

The shaft 12 is provided with a skewed track in the form 
of a peripheral flange 16. A follower 17, that 
mechanically couples to the flange 16, is constrained to 
slide in a plane parallel to the longitudinal axis by a 
slot 18 and mounted at one side of the shaft 12 opposite 
the flange 16. The follower 17 is integrally formed with 
a bush 19 that is rotatably and slidably mounted on an 
end of the shaft 12 . The bush 19 is rigidly connected to 
a brush head drive shaft 20 that extends along inside the 
shank 14 to a cranked end 21. The cranked end 21 is 
pivot ably connected to the brush head 21 at a location at 
one side of its rotational axis. 

When the motor is turned ON to rotate the shaft 12, and 
because the flange 16 is skewed, the follower 17 is moved 
forwards and backwards parallel to the longitudinal axis 
and urges the brush drive shaft 20 forwards and backward 
to cause the brush head 21 to rotationally oscillate. 
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The mechanical components are better seen in Figure 3 . 
It will be noted that a pin 22 is provided to ride 
against one side of the flange 16 and also fit into the 
slot 18 (Figures 1 and 2) to constrain the movement of 
the follower 17 along a path parallel to the longitudinal 
axis, as explained above. A pin 23 is provided to ride 
against an opposite side of the flange 16. The pins 22 
and 23 together act to cause the follower 17 to move 
backwards and forwards when the^ shaft 12 is rotated. 

It will be appreciated that one of . the pins 22 or 23 may 
be removed, although the remaining pin must also fit into 
the slot 18, and the follower 17 resiliently biassed to 
maintain the remaining pin at all times in sliding 
contact with an appropriate side of the flange 16. It is 
also possible to constrain the follower 17 to move (only) 
backwards and forwards in other ways. For example, a 
side of the follower body may be arranged to slide in a 
groove integrally formed on an inside surface of the 
handle (10), 

In the described example, the peripheral flange 16 
provides a so-called x track' for mechanical coupling (by 
pins) to the follower 17. The flange made be integrally 
formed or machined or 'bent' from a plannar shaped 
washer, so as to provide a skewed peripheral track as 
required. 
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It is also possible for the skewed track to be in the 
form of a peripheral groove provided in a boss on the 
shaft 12 or formed in an enlarged part of the shaft. In 
that case, a finger, pin or similar, is provided 
protruding from the follower 17 that enters into the 
groove. The follower 17 is then urged by the finger to 
move backwards and forwards in use in the same manner as 
before . 

Most or all of the separate mechanical components in 
Figure 3 may integrally formed by plastics moulding 
techniques, although the brush drive shaft 20 is 
preferably metallic. The components are therefore of low 
cost and are easy to assemble- Thus, the mechanical 
couplings are relatively simple, the operation of the 
toothbrush ' is reliable, and the couplings are efficient, 
requiring minimum power for their operation. The 
coupling is also quiet in operation. 

in Figures 4 and 5, the toothbrush has an extended shank 
24 that rotatable supports another brush head 25 
supporting bristles 26. A drive link 27, that is rigidly 
fixed, or integrally moulded, to • the brush head 21, is 
loosely entered into a shaped cavity 2 8 that allows that 
link to pivot with respect to the brush head 25. When 
the brush head 25 is oscillated by the brush drive shaft 
20, the link 27 causes the brush head 25 to rotational 
oscillate. Thus, a double-head toothbrush is provided 
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using a single brush drive shaft. 

The toothbrush could be provided with three or more brush 
heads end-to-end,, side-by-side or in array, that are 
mechanically 'linked* together and oscillated by a single 
brush drive shaft . 

It will be noted that the axis of rotation of the brush 
head 25 is inclined by^a few degrees, i 0 ° in the 
described embodiment. This enables or provides for the 
bristles 15 and 26 to be configured together in a more 
convenient or suitable manner for cleaning teeth. Even 
bo, the link 27 serves egually well tQ transfer 

oscillations of the brush head 21 to the brush head 25. 

It will be appreciated that two, or more, rotationally 
mounted heads may be provided, as described and 
mechanically linked together, in which the head 21 is 
oscillated using a different form of drive arrangement to 
the drive arrangement described in this specification. 
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1. An electric toothbrush having an elongate handle, an elec- 
tric motor inside the handle, a drive shaft (12) rotatable 
about a longitudinal axis (A of the toothbrush coupled to a 
rotor of the motor, a brush head rotatably mounted at a remote 
end of a shank (14) of the toothbrush about an axis transverse 
to the longitudinal axis (A) carrying bristles extending from 
the brush head general transversely to the longitudinal axis, 
characterized in that the drive shaft (12) is provided with a 
skewed peripheral track (16) , a follower (17) slideably en- 
gaged with the track (16) and constrained to slide in a plane 
parallel to and at one side of the longitudinal axis opposite 
the track, and a brush head drive shaft (20) rigidly connected 
to the follower (17) and extending generally along the longi- 
tudinal axis inside the shank (14) and pivotably connected at 
its remote end (21) to the brush head (13) at one side of the 
transverse axis, such that when the shaft (12) is rotated the 
follower (17) is moved by the engagement with the track (16) 
forwards and backwards parallel to the longitudinal axis (A) 
to cause the brush head (13) rotationally oscillate. 

2. An electric toothbrush according to claim 1, characterized 
in that the follower (17) is resiliency biassed along the 
longitudinal axis (A) towards the brush head. 

3. An electric toothbrush according to claim 1 or characte- 
rized in that the follower (17) is rigidly connected to a 
bush, that is rotatably mounted on a forward end of the drive 
shaft (12), which is rigidly connected to the brush head drive 
shaft (20) . 
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y 4. An electric toothbrush according to claim 3, characte- 

rized in that the brush head drive shaft (20) extends along 
the longitudinal axis (A) and is cranked on its remote and 
away from the longitudinal axis (A) . 

5 

5. An electric toothbrush according to claim 1, characte- 
rized in that the track comprises a flange (16) mounted on the 
drive shaft (12) . 

10 6. An electric toothbrush according to claim 5, characte- 
rized in that the flange (16) W integrally formed with the 
drive shaft. 
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7. An electric toothbrush according to claim 1, characte- 
rized in that a second brush head (25) is rotatably mounted to 
the shank (14) beyond the said brush head (13) and that a pi- 
voted drive link (27) connects the two heads together, which 
link (27) oscillates the second brush head (25) when the said 
brush head (13) oscillates. 
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An electric toothbrush according to claim i, characterized 
in that the second. brush head (25) is rotatable about an axis 
that is inclined by a few degrees to the transverse axis of 
said brush head (13) . 
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AMENDED CLAIMS 

(received by the International Bureau on 19 February 2002 (19.02.02); 
original claim 1 amended: remaining claims unchanged (I page)] 

1. An electric toothbrush having an elongate handle, an elec- 
tric motor inside the handle, a drive shaft (12) rotatable 
about a longitudinal axis (A of the toothbrush coupled to a 
rotor of the motor, a brush head rotatably mounted at a remote 
end of a shank (14) of the toothbrush about an axis transverse 
to the longitudinal axis (A) carrying bristles extending from 
the brush head general transversely to the longitudinal axis, 
said drive shaft (12) being provided with a skewed peripheral 
track (16) , a follower (17) slidekbly engaged with the track 

(16) and constrained to slide in a plane parallel to and at 
one side of the longitudinal axis opposite the track, and a 
brush head drive shaft (20) rigidly connected to the follower 

(17) and extending generally along the longitudinal axis 
inside the shank (14) , characterized in that the brushhead 
drive shaft (20) is pivotably connected at its remote end (21) 
to the brush head (13) at one side of its transverse axis of 
rotation, such that when the drive shaft (12) is rotated the 
follower (17) is moved by the engagement with the track (16) 
forwards. and backwards parallel to the longitudinal axis (A) 
to cause the brush head (13) rotationally oscillate. 

2. An electric toothbrush according to claim 1, characterized 
in that the follower (17) is resiliently biassed along the 
longitudinal axis (A) towards the brush head. 

3 . An electric toothbrush according to claim 1 or characte- 
rized in that the follower (17) is rigidly connected to a 
bush, that is rotatably mounted on a forward end of the drive 
shaft (12), which is rigidly connected to the brush head drive 
shaft (20) . 
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Figur 5 



Figur A 



1 

INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 01/00924 



A. CLASSIFICATION OF SUBJECT MATTER 
}££!\L t^liLauWP.tent Classification (IPC) or lo both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed b> classification symbols) 

IPC7: A61C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE.DK.FI.NO classes as above 



Electronic data base 



consulted during the international search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Gution of document, with indication, where appropriate^ the relevant passages 



WO 0074592 Al (UNILEVER N.V.), 14 December 2000 
(14.12.00), figure 2, claims 1-3 



US 5524312 A (KU0-CHING TAN ET AL), 11 June 1996 
(11.06.96), abstract 



US 5974613 A (KARL HERZ0G), 2 November 1999 
(02.11.99), abstract 



Relevant lo claim No. 



1-8 



□ Further document, are listed in the continuation of Box C. □ See patent family annex 



* Special categories of cited documents: 

•A* document defining the general state of the art which is not considered 

to be of particular relevance 
'E* earlier application or patent but published on or after the international 

filing date 

* L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date or another citation or other 
special reason (as specified) 

-O* document referring lo an oral disclosure, use, exhibition or other 
means 

•p- document published prior to ihe international filing date but later than 
ihe priority date claimed 



T* later document published after ihe international Cling date <f P" 0 " 1 * 
date and not in conflict with the application but cited lo understand 
the principle or theory underlying the invention 

*X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

- Y* document of particular relevance: the claimed invention cannot be 
considered to invol vc an in venti ve step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&T document member of the same patent family 



Date of the actual completion of the international search 



_3 Qpcember 2001 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S- 102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 
Form PCT/ISA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 

0 4 -12- 2001 



Authorized officer 

Jack Hedlund/Els 

Telephone No., + 46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 

Inform ali on on patent family mcmhers 



06/11/01 



Patent document 
cited in search report 



wo 



0074592 A 



International application No. 

PCT/SE 01/00924 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



14/12/00 



AU 



4925000 A 



US 5524312 A 11/06/96 

US 5974613 A 02/11/99 



NONE 



28/12/00 



AT 185961 T 15/11/99 

AU 5107396 A 23/10/96 

CA 2204143 A 10/10/96 

CN 1166130 A 26/11/97 

DE 19512318 A 10/10/96 

DE 59603488 D 00/00/00 

EP 0818977 A, 8 21/01/98 

SE 0818977 T3 

ES 2140831 T 01/03/00 

JP 11503042 T 23/03/99 

W0 9631171 A 10/10/96 



Form PCT/ISA/210 (patent family annex) (July 1998) 



